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Introduction
Rural and remote communities in Australia are characterised by poorer health outcomes compared with urban areas, this is at least in part due to the large proportion of Aboriginal and Torres Strait Islander people living outside of urban areas (Australian Institute of Health and Welfare, 2012) . Remote areas of Australia are disproportionately populated by Aboriginal and Torres Strait Islander people, Census data in 2011 showed that almost half (45%) of all people in very remote areas and 16% in remote areas were Aboriginal and Torres Strait Islander people compared with 3% Aboriginal and Torres Strait Islander people in the total population (ABS, 2013a) . Rural and remote Aboriginal populations experience health inequities compared to the rest of Australians (AIHW, 2010) . The gap in the health of Aboriginal and Torres Strait Islander people and non-Indigenous Australians is illustrated by differences in life expectancy. Life expectancy at birth for Aboriginal and Torres Strait Islander people in 2010-2012 was 73.7 years for females and 69.1 years for males, compared with 83.1 and 79.7 years for non-Indigenous females and males respectively (ABS, 2013b) .The challenge of how to improve these health outcomes is considerable, particularly in remote Aboriginal communities with decreased access to services and socioeconomic disadvantage.
Integral to improving rural and remote health outcomes is the provision of appropriate, accessible and effective health care services relevant to the needs of communities. This requires a mechanism to monitor and evaluate the impact of health services on improving health outcomes for communities. However, there is a paucity of rigorous studies showing the relationship between models of health care in remote areas and health outcomes (Rowley, O'Dea, & Anderson, 2008) . The literature on primary health service evaluation linkages to improvements in health outcomes in remote Aboriginal communities has been limited (Bailie, Si, O Donoghue, & Dowden 2007) until relatively recently when there have been important and insightful publications Primary health care Rural and remote Indigenous Performance Sustainability Community
A B S T R A C T
Objective: To develop a framework for evaluating and monitoring a primary health care service, integrating hospital and community services. Method: A targeted literature review of primary health service evaluation frameworks was performed to inform the development of the framework specifically for remote communities. Key principles underlying primary health care evaluation were determined and sentinel indicators developed to operationalise the evaluation framework. This framework was then validated with key stakeholders. Results: The framework includes Donabedian's three seminal domains of structure, process and outcomes to determine health service performance. These in turn are dependent on sustainability, quality of patient care and the determinants of health to provide a comprehensive health service evaluation framework. The principles underpinning primary health service evaluation were pertinent to health services in remote contexts. Sentinel indicators were developed to fit the demographic characteristics and health needs of the population. Consultation with key stakeholders confirmed that the evaluation framework was applicable. Conclusion: Data collected routinely by health services can be used to operationalise the proposed health service evaluation framework. Use of an evaluation framework which links policy and health service performance to health outcomes will assist health services to improve performance as part of a continuous quality improvement cycle. covering Quality Improvement (QI) work focussed on outputs and clinical outcomes addressing this gap (Panaretto et al., 2013; Gardner et al., 2011; Bailie, Matthews, Brands, & Schierhout, 2013) . This paper goes a step further from traditional QI to link policy to comprehensive health service evaluation using a logic model that examines the system from all aspects; from policy, through to inputs, outputs and outcomes including clinical, health behavioural risk factors and population health. The use of a logic model analysis defines conceptually the links between inputs, preceding the outputs and the desired outcomes and includes the complex and interactive contextual relationships that are important in complex adaptive systems. The evaluation logic model describes how the actions might produce the immediate outcome of interest (Julnes & Rog, 2009 ) and is being increasingly used for case study evaluations (Yin, 2000) and in studying theories of change (Mulroy & Lauber, 2004) . A companion paper demonstrates that the application of this comprehensive systems approach has enabled the generation of primary health care systems performance data and provided empirical evidence of improvements, not only in quality of care indicators but also improvements in health outcomes as called for and described elegantly by Bailie et al. (2013) . This framework was developed because of the need for a rigorous, integrated health service evaluation tool able to link primary health care data collection with current hospital service data collection and connect them to national health performance indicators and national policy.
This paper describes the development of a comprehensive evaluation framework which takes into account the distinctive demographics and health needs of a population living in a remote area during the integration of the hospital and community based health services. The objective of this paper is to describe an evaluation and monitoring framework that enables changes in the model of service delivery to be tracked through changes in process indicators and the resultant health outcomes for the population.
Using the key principles of primary health care evaluation, it describes how relevant sentinel indicators were developed and corroborated in a remote community in north-west Western Australia.
Setting
The Fitzroy Valley is located in the Kimberley region of Western Australia and covers an area of around 30 000 km 2 . There are 44 Aboriginal communities with a population of approximately 3500 people. Fitzroy Crossing is the largest community with a population of approximately 1500, 69% of whom identify as Aboriginal (Morphy, 2010) . Services are provided to both Aboriginal (80%) and non-Aboriginal residents. The regional hospital is located in Broome 396 km away, while the tertiary referral hospital is in Perth 2567 km away making it one of the most remote and isolated regions in Australia (see Fig.  1 ).
Health services are provided by a formal partnership between Fitzroy Valley Health Service (both hospital and community services) and Nindilingarri Cultural Health Services have provided a detailed description of this health service model. The partnership model enables the provision of comprehensive primary health care, from health promotion and environmental health services provided by Nindilingarri Culture Health Services through to hospital inpatient and visiting specialists' services at the Fitzroy Valley Hospital. The physical hub for these health services is located in Fitzroy Crossing, where all health service partners are co-located, with outreach provided to outlying communities.
Methods
Mixed methods were used for the development of the framework. First, relevant literature around primary health care models in small remote and rural areas and communitycontrolled health services were reviewed including a targeted literature review of primary health service evaluation frameworks in Australia and overseas. This included both keyword searching using electronic databases and 'snowballing' based on the sentinel papers that emerged (including both peer-reviewed literature and 'grey' literature such as government reports and health service documents). Based on this review of the literature the research team developed and drafted a conceptual framework against which the change process and sustainability could be analysed.
Second, local information was collected through in-depth interviews conducted with key stake-holders and focus groups. Data were grouped thematically and to provide research rigour, the transcripts were independently analysed by two investigators, anomalies were discussed and resolved. Quantitative data (health service utilisation, workforce numbers and composition and health service availability) were also collected from the health services, using annual reports and the report functions in the electronic medical record. Five stake-holder interviews and four focus groups (one in Broome and three in Fitzroy Crossing) were completed. Focus groups comprised health service providers (ten people), health governing council (14 people) and community members associated with the development of the partnership (six people). The focus group and interview analysis identified several key themes as crucial to the success of the change process. The results of these two processes are described in previous publications .
Finally, the evaluation framework was presented and discussed at a series of workshops with key stakeholders, including health service providers, policymakers and community members for input and modification. The aim of these workshops was to provide a forum for feedback, agreement was reached through discussion and consensus achieved by the group around which indicators were relevant and workable based on their experience. There was agreement that the framework met the reporting needs of the health service partnership and confirmed its utility as a tool for evaluating health service performance in the Fitzroy Valley taking into account the remote context.
Ethics approval was provided by the Kimberley Aboriginal Health Planning Forum Research Subcommittee, the Western Australian Indigenous Ethics Council and the Western Australian Country Health Service (WACHS) Ethics Committee.
Results

The framework
The key principles of primary health service evaluation were adopted from two seminal pieces of work- Donabedian's (1988) quality of care paradigm linking structure, process and outcomes using program evaluation theory and Starfield's (2005) identification of key features of quality primary health care to reduce disparities in health outcomes in vulnerable populations. The requirements underpinning performance assessment in primary health care developed by Sibthorpe (2004) using the Australian National Health Performance Framework (National Health Performance Authority, 2012) provided indicators appropriate for the Australian context. This approach combines the two key principles of health performance improvement; external accountability and internal quality improvement (Freeman, 2002) . Given the paucity of literature on comprehensive primary health service evaluation in remote communities, the PHC service evaluation framework (the 'Elmore framework') developed by Tham et al. (2010) provided a basis for modification to a remote context. Tham et al. (2010) used work from the Canadian Institute for Health Information (2006) and the National Health Performance Committee in Australia to identify sentinel indicators for health service performance, sustainability and quality of care in rural areas.
The modified framework developed by the research team for the Fitzroy Valley used the same three domains but divided them into two tiers; service performance and essential requirements for sustainability and improved health outcomes based on work by Wakerman and Humphreys (2011) . The inclusion of health outcomes and determinants of health illustrates their dependent relationships and influence on health system performance and reflect the National Health Performance Framework. In the modified framework, Fig. 2 , essential requirements for health service sustainability need to be addressed before the health service can achieve its outcomes and these can be monitored by measuring the performance of the structure. In a similar way utilisation performance monitoring leads to improved outcomes but is dependent on the quality of care provided. Ultimately the health outcomes of the community are dependent on the socioeconomic determinants of health and the extent to which these can be addressed at a community level will determine the long term health outcomes. This requires the fundamental enablement of strong local community leadership and readiness for change empowered by supportive Commonwealth and State policy.
The Indicators
The national health performance indicators were developed in 2008 by the Australian Institute of Health and Welfare (AIHW, 2008) to develop performance indicators to cover the entire health and aged care system comprehensively. The development of these indicators was commissioned by the Council of Australian Governments and by the National Health and Hospitals Reform Commission in order to measure progress against the reform agenda. In the development of our framework we selected key hospital, primary care and public health indicators which were the most relevant to our context and achievable based on current data sets. Due to the high proportion of Aboriginal people using the health services (80%) more detailed performance indicators were selected by including National Key Performance Indicators for Aboriginal and Torres Strait Islander primary health care (nKPIs) (Australian Institute of Health and Welfare, 2014). The nKPIs build on an extensive foundation of primary health care performance data and quality improvement methods across northern Australia; including the Australian Primary Care Collaboratives (Robinson, d'Abbs, Togni, & Bailie, 2003) , the Audit and Best Practice for Chronic Disease program (Gardner, Dowden, Togn, & Bailie, 2010) Aboriginal and Islander Health Council, 2011) , and the Healthy for Life program. These nKPIs focus on chronic disease risk factors, prevention and management, and maternal and child health with the objective of closing the gap in life expectancy between Aboriginal and Torres Strait Islander people and non-Indigenous Australians and halving the gap in child mortality by 2018.
The service performance indicators were divided into two tables in order to monitor the structural (Table 1) and process ( The sustainability indicators or essential service requirements remained largely unchanged from the Elmore framework, with some minor contextual modifications (Table 4 ). Quality indicators (Table 5) The five tables comprising the modified framework are described below while the indicators for the sixth component Determinants of Health use routinely collected national data and are listed in Fig. 2 .
The key components of accessibility, appropriateness, effectiveness, responsiveness, continuity and efficiency are consistent with international health service quality indicators and national health performance indicators but have been separated into structural and process components. These structural components of health service performance contain the indicators required to ensure the health service structure facilitates optimal health service utilisation required to achieve the desired health outcomes. Key changes when compared with the Elmore framework include combining after hours and emergency access, as the hospital emergency department is the sole after hours service provider; bulk billing, service location and repeat prescriptions do not apply to this context, where there is no private practice. Table 2 was added to measure health service activity and utilisation and take into account inpatient and outpatient hospital services. It provides information about access, appropriateness and effectiveness of health service activity and reflects quality of care. Process data relating to health service usage and activity assist with service planning and provides key information for modifying service delivery in order to improve health outcomes for the community. This enables routinely collected occasions of service data to be used in a quality improvement cycle as part of annual strategic planning and service evaluation.
Table 2 data highlight the importance of structure in achieving process indicators and provides the linkage leading to improved health outcomes. It includes expanded health service activity as the Elmore framework did not contain hospital activity. The key indicators for appropriateness and effectiveness have been adapted to match the demographics of the population and the availability of routinely collected data. They are based on the NTKPIs and the IPHCKPIs. Table 3 monitors health outcomes to guide service provision and planning for improvement and better community health outcomes. The indicators were derived from the National Health Performance Framework to facilitate external benchmarking and comparisons with other locations. The modified framework reflects the importance of essential service requirements to ensure the sustainability required for good health service performance. Service sustainability indicators are largely consistent with the Elmore framework, with additional emphasis on health workforce sustainability due to its vital role in remote areas. The key indicators of staff profile, vocational registration and retention measures were retained.
The indicators relating to linkages were also less applicable as there is largely a single service provider using integrated medical records to which visiting services have access. Availability of IT services and even basic internet connection is still a critical issue which is being resolved. The proportion of funding from various streams is included, but as a government funded service with no private co-payments, indicators were modified accordingly. Governance, management and leadership categories remained unchanged from the Elmore framework.
The Elmore service quality indicators were expanded to include chronic disease and antenatal care indicators due to their These quality indicators are foundational to achieving service performance and monitoring is essential to guide health service delivery and planning as a continuous quality improvement tool to drive health service improvement and better community health outcomes.
The socio-economic determinants of health are pivotal due to their direct and indirect impacts on health outcomes and their role in health inequity. The indicators have been taken from the National Health Performance Framework to reflect how the community level socioeconomic determinants affect individual health behaviour and wellbeing. The importance and impact of the determinants of health are so marked they can largely overshadow the efforts made by the health service and therefore must be addressed at a community and national level to improve health outcomes. The health service does not collect these data, so routinely collected ABS and Health Department data were selected.
Discussion
In a context of financial constraints and high burden of disease it is essential to maximise resources and the potential of health services to meet the needs of the community in a sustainable manner. There are no other comprehensive evaluation frameworks combing hospital services with primary health care services that we are aware of and this framework meets the need for an integrated framework that is fit for purpose using currently collected data linked to national indicators. It also highlights the interrelated nature of primary health care and hospital services and their impact on each other.
The key primary health care evaluation principles are applicable to other contexts and the indicators can be successfully modified for purpose, based on the demographics and health needs of the population using local tacit knowledge and expertise to ensure flexibility and adaption to the context. The modification of the Elmore framework to a remote Aboriginal community provides an appropriate framework for evaluating health service performance, particularly in the many remote areas where small district hospitals and primary health care services are the sole providers. This enables comprehensive information to be fed back to health providers and the community as part of regular planning cycles. Many health services are based on historical service provision focused on acute episodic care. An integrated evaluation framework enables health services to make informed decisions to modify service provision in response to community needs in order to improve health outcomes for their communities.
We encourage further research to test this framework in other situations to add to the limited body of knowledge and understanding about contextualised, effective, sustainable primary health care services and their impact on community health outcomes. He is a Public Health Medicine specialist and general practitioner, with a long background in remote primary health care services as a medical practitioner, senior manager, researcher and active advocate for rural and remote health issues. He has specific academic interests in remote health services research and health management education.
